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Abstract 

All physics events are expressed by particles which similar to well- 
| known elementary particles - leptons, quarks and gauge bosons. Higgs 



is not necessary. 



oo ■ 1 Denotations: 

ON 

^ ' c = 1: the light velocity in vacuum; 

i | a fl (3 : conjunction of events a and (3: "a and /?"; 

a U (3 : disjunction of events a and /3: "a or/and /3" 
a : event, complementary to event a: "not a"; 
V : generality quantifier: "for every"; 
3 : existenial quantifier: "for some"; 
?-h ' e 1; e 2 , e 3 are the Cartesian basis vectors; 

x = (xiei + x 2 e 2 + x 3 e 3 ); 
x °= t; 

J d 3 x °= J dxi J dx 2 j dx 3 ; 
d k D = d/dx k ; 
dt B H d = f d/dt; 
d> °= f d/dx' k - 



E D = E E E ; 

k fei=— oo /C2=— oo ks=— oo 
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the Pauli matrices: 
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2 Introduction 

I call event, occured in single point of space-time, as a point event. And 
event, formed by the point events, is called as a physics event. 

Obviously, the double-slits experiment proves that an elementary particle 
does not exist continuously, but such particle is a set of the point events, 
bounded by probabilities [T], j2], [3], jl], jSJ. 

These probabilities are expressed by the spinor functions and by opera- 
tors of a probability creation and a probability annihilation. These operators 
are similar to the field operators of QFT. The motion equations in form of 
the Dirac equations with the additional fields are obtained for the spinor 
functions. Some of these additional fields behave as the mass members, and 
other ones behave as the gauge fields. 

A 3+1 vector of a probability current and 3-vectors of a average velocity 
and of a local velocity for the probability propagation are defined by these 
motion equations. 

A set C of complex n x n matrices is called as Clifford's set ^U] if the 
following conditions are fulfilled: 

if a>k G C and a r G C then a^a r + a r ak = 25ky, 

if a.k&r + OrOfc = 2<5fc jr for all elements a r of set C then G C. 

If n — 4 then the Clifford's set either contains 3 matrices {Clifford's 
triplet) or contains 5 matrices {Clifford's pentad). 
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6 Clifford's pentads exists, only [TU] : 
one light pentad [5: 







Def CTi 2 
2 -<7i 
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2 -CT 2 
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three chromatic pentads (see Appendix): red, fe/ue and green ones; and 
two taste pentads: sweet and fritter pentads. 

At first the motion equations, held the light pentad elements, only, are 
considered. Such equations are called as equations for a leptonn motion. 

The Dirac equation contains four elements of Clifford's pentads, only. 
Three of these elements (J^l accord to three space coordinates, and fourth 
element (J2|) either constitute the mass member or accords to the time coor- 
dinate. But Clifford's pentad holds five elements. Certainly fifth element (J3J) 
of the pentad should be added to the motion equation. That is the Dirac 
equation mass part will hold two members. Moreover, if two additional quasi- 
space coordinates shall be put in accordance to these two Clifford's pentads 
mass elements ((J2J) and (jSJ)) then the homogeheous Dirac equation will be 
obtained. All five elements of Clifford's pentads and all five space coordinates 
are held alike in this equation. All local velocities magnitudes equal to unit 
(c) in such five- dimensional space. 

The overdefinited by the such ways equation of motion is invariant for 
a rotation in 2-space of fourth and fifth coordinates. This transformation 
defines a field, similar to S-boson field. 

Since values of probability are not defined absolutely exactly then the 
forming mass members additional fields are expressible by sufficiently fine 
stratums. And values of this two spatial coordinates, added for homogene- 
ity of mass members, can be delimitted by a large number without loss of 
generality. In this case a masses spectrum is got discrete, and for every 3+1 
space-time points: either the single mass is put in this point or this point is 
empty. 
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A mass is expressed by the 2-root from sum of two quadrates of integer 
numbers from two mass members of the motion equation: 

m o = \Jnl + si 

But this motion equation is invariant for rotations in 2-space of fourth 
and fifth coordinates. That is a mss must be expressed by natural number, 
and numbers of the mass members must remain integer in these rotations. 

Hence a mass and the making this mass members numbers should be 
Pythagorean triplet (m ;no, Sq) jjj. Here m is called as a triplet father. 
One triplet substitutes another triplet with the same father at rotations. 

Let j (j = {a , «i, . . . , ot n }) be a finite set of angles (positive real numbers) 
such that 

n 
k=0 

and 

e = max (ao, «i, • • • , ct n ) 

with E clS 8b tiny real positive number. 

In that case j is called as 2tt coat with precision e. 

Let m be an natural number such that a Pythagorean triplet (m; n, s) 
exists for every element cik of j with 

n = msmctk, 
s = mcosafc. 

In that case m is called as a father of j. 

At far areas of the natural number array the 2tt coats fathers exist for 
any high precision. 

I believe that these families of the Pythagorean triplets conform to the 
families of elementary particles. 

The particles creation and the particles annihilation operators are denoted 
as the Fourier transformations of corresponding operators for probability, and 
antiparticles are denoted by the standard way. 

Subsequently here are considered all unitary transformations on the two- 
masses functions such that these transformations retain the probability 4- 
vectors. The transformations, adequate to electroweak gauge fields, exist 
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among these unitary transformations. These electroweak unitary transfor- 
mations are expressed by rotations in 2-space of fourth and fifth coordinates, 
too. Particles, similar to neutrino (neutrinno), arise in these transformations. 
Neutrinnos prove to be connected essentially with their leptonns. 

The motions equations is invariant for these transformations, and fields, 
similar to the boson ones, arise as result. The massless field 

= d,W v - d v W, - i| (W,W V - W V W,) 

denoted by usual way, but the motion equations for fields are similar 
to Klein-Gordon equation with nonzero mass. 

Massless field A and the massive field Z are denoted by standard way by 
fields B and W. 

The leptonn motion equation is invariant for rotations in 3-space of first 
usual spatial coordinates and for Lorentz's rotations in 3+1 space-time. The 
motion equations, maked by the chromatic pentads, are mixed between each 
other. That is particles, conformed to pentads of different colors, is unsepa- 
rable in space-time (confinement). Two sorts of three colors of such particles 
are held in one family. Hence - six. I call these particles as quarrks. 



3 Events 

Let ft be a finite set of N l point-events A t (t^\x.^ (N l is natural number, 
i is natural index number). 

Let ft be set of events for which: 

1) ft C ft; 

2) if B G ft and C_E ft then (B U C) G ft and (B n C) G ft; 

3) if B G ft then B G ft; 

4) if A (t (t) ,xW) G ft then 

(VxW : A t (t( l ),xW)) G ft and (3xW : A t (i«,x«)) G ft. 

I call elements of ft as a physics events. 

Let: 



a (t x (tl) x (t2) x (ts) ") -' 



D±} ( (A tl (t,x^)) n A t2 (*,x^)) n -nA, ( t,x M )) n 

K {tl , t2 ,..., ts} (VxW:A(t,xW))) 



5 



For example: 

a (t) ^ n^VxW : A (*,xW); 



^ Ax (t,xW) n (n^.VxW : A(t,xW)) ; 
a 1>2 (f,x«x (2) ) =' 

^ (a (t,x«) n A (t,x( 2 ))) n (nJ {1>2} Vx« : A(t,xW)) . 

Let P be a probability function, defined on Q. 
Because A (t^\x.^ is a point-event then for m ^ n: 

p(A (f#, xg)nA (tW,xW))=o. 

By idempotence: 

p (A (f w ,x«) n A (f w ,x w )) = P (A (f w ,x w )) 

Let H be a Hilbert space. 

Let linear operators ip^ (x.^ ( j e {1,2,3,4}) act on elements of H. 
And these operators have got the following properties: 
1. H contains the element <3>o for which: 

$0*0 = 1 

and 

^% = 0, $ ^ l)t = 0; 

2. 

^ (x«) ^ W (xW) = 

and 
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(x«) (x«) = 0; 

3. 

{v^'Vi ( xW )} D - 

= f 4^ (y (t ' } ) # (x (t) ) + # (xW) (y (t ' } ) ( 4 ) 
= <M (y {0 - xW) 5jr d 

I call operator ip^ (x) as a creation operator and t/>W (x) -as an annihi- 
lation operator of the event A L probability at point x. 

4 An one event case 

4.1 Hamiltonians 

Let N l = 1. 

Let real function p(t,x) be t/ie probability density of the event a\ (t,x). 
That is for each domain D (D C. R 3 ): 

f d 3 x • p (t, x) D = J P (3x G D : ai (t, x)) . 

JD 

Complex functions <pj (t, x) (j G {1,2,3,4}) exist such that 

4 

p (*> x ) = Z ^ (*> x ) (*> x ) • ( 5 ) 

Let us denote \I/ (i, x) as the following: 

^C^xJ^fj^^xJVjCx)^ (6) 

3=1 

From (gj): 

(t, x') * (t, x) = £ ^* (*, x ') ¥>i (*, x) 5 (x' - x) . 

3=1 

I consider the events, fulfilled to the following condition, only: there exists 
a tiny real positive number h such that if \x r \ > £ (rG {1, 2, 3}) then 
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(pj (t, x) = 0. 

Let (V) be denoted as the following: x 6 (V) if and if, only, \x r \ < £ for 
r G {1,2,3}. That is: 



/ c/ 3 x = / dx\ l d%2 / dx3. 
J(V) J-i J-i J-i 



If 

x (t) = J c/ 3 x • xp (t, x) 
then x (t) is t/ie average coordinate of the event a.\ and: 



r 4 

x (t) = J rf 3 x • x ]T <P*j (t, x) ^ (t, x) 



and t/ie average velocity of the event a% probability is: 

v(t) = dtx(t) 



fd 3 x xV 4 f (^(*,x))^-(t,x) \ (7) 



Because 



and (t, ±oo) = then from (JJJ): 

3 i 



(t) = -/rf 3 x.Ee Q EE^jV 

J a=l fe=l 1=1 



If denote: 



^-EE^ (8) 

k=l j=l 



then 
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j = jid + j 2 e 2 + i 3 e 3 
is £/ie probability current for which: 

v(t) = | rf 3 x-j 

If 



j=V (9) 



then 



v (t) = J d 3 x • pu, 



that is u is an event a,\ local probability velocity. 

Let j G{1,2,3, 4}, k G {1,2,3, 4} 

Let 

<Pj (i, x) = ^ Cj,- iWi p<j Wi p (£, x) 

with q WjP (t, x) exp (ih (wt — px)) be the Fourier series for ipj (t, x). 

Let (pj tWi p {t, x) Cj yj p^ p (£, x) . 

Let (t, x) be any space-time point. 

Denote value of function <fk,w,p at this point as 

( Pk,w,p\{t,x) — A k 

and value of function d t (pj >w ^ p — J2t=i E«=i Pj*}da<Ps,w,p at this point as 



f 4 3 \ 

dtfj,w,p - Pl\}da(Ps,w,p |(t,x> 

v s=l a=l / 



There A fc and Cj are complex numbers. Hence the following equations 

set: 



Sfc=l z j,k,w,pAk — Cj, 
Z j,k,w,p = ~ z k,j,w,p 
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(10) 



is a set of 20 algebraic complex equations with 16 complex unknown num- 
bers Zk,j, w ,p- This set can be reformulated as the set of 8 linear real equations 
with 16 real unknown numbers Re (zj^, w ,p) for j < k and Im (zj t k,w,p) f° r 
j < k. This set has got solutions by the Kronecker-Capelli theorem. Hence 
at every point (t, x) such complex number Zj t k,v>,p\(t,x) exists. 

Let k W}P be a linear operator on the linear space, spanned by functions 
C^p (t,x), and 

def f W, P ', ifw = w',p = p'; 
^-p^'.p' - \ 0, if w ^ w/or/and p + p' 

Let Qj,k be a operator such that in every point (£, x): 

Qj',fc|(t,x) = E (^j,fc,«i,p|(t,x)) K t«,p 
■u),p 

Therefore for every (p there exist operator Qj }k such that the (p dependence 
upon t is characterized by the following differential equations 1 : 

dm = E 0S<9i + Pf\d 2 + flg" ft + Q hk ) <p k . (11) 
fc=i 

and Q* >fe = S«,, P (^*fc,«i, P l(t,x>) K w, P = —Qk,j- 
In that case if 

%k = f i (/Sjjft + flglft + /?] 3 Ift + Q hk ) 

then if is called as the hamiltonian of the moving with equation (jllj) . 
If TL (t, x) is denoted as: 

H (t, x) D = f £) $ (x) E ^ (*, *) ^ (x) (12) 
i=i fe=i 

then TC (r, x) is called as the hamiltonian density. 
From ©: 

-i Jd 3 x-H (t, x) * (t, x ) = (t, x ) . 

1 This set of equations is similar to the Dirac equation with the mass matrix ^T], |12| . 
I choose form of this set of equations in order to describe behaviour of p p (t, x) by 
spinors and by the Clifford's set elements. 
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Formula (Jll)) has got the following matrix form: 

dtip = + (3®d 2 + (3®d 3 + Q) <p, 



(13) 



with 



<Pi 

<^2 



and 



Q 



1^1,2 - ©1,2 1^1,3 - Wi, 3 w? 1)4 - w hA 

il9l,2 + ^1,2 1^2,2 1^2,3 - ^2,3 "?2,4 ~ ^2,4 

il?l,3 + H7i )3 il? 2 ,3 + ^2,3 "?3,3 1^3,4 ~ ^3,4 

il?l )4 + H7l )4 i# 2 ,4 + ^2,4 1^3,4 + ^3,4 i#4,4 



with tf j>k d = 



Im \Zj t k,w,p) K w,p an d ro j,fc — Eid,p R- e (#j 
Let 9 , 03, T and T 3 are the solution of the following system of equa- 
tions: 



-0 O + 6 3 - T + T 3 = 
-©o - 6 3 - T - T 3 = ^2,2; 
-e - ©3 + To + T 3 = tf 3 , 3 ; 
-©0 + 3 + T - T 3 = 



©i and Ti are a solution of the following system of equations: 



ei + Ti=tfi i2 ; 

-©1 + T 1= tf 3 , 4 . 



©2 and T 2 are the solution of the following system of equations: 



—©2 — T 2 — 2^1,2; 
©2 — T 2 = Ws t 4, 



and further: 



M + M 3i0 = i?i, 3 ; 
M - M 3 n= ^2,4; 
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[ -U, • M 3 , 4 = 

\ M 4 - M 3 ,4= w 2 , 4 ; 



M 1)0 - M 2i4 = #i, 4 ; 
Mi,o + M 2j4 = tf 2 , 3 ; 



Afi,4 - M 2fi = w lj4 ; 

Mi 4, + M 2fi = ^2,3 



then from (JT3j) : 



(^ + ie + iT o7 [ 5 ])^ = 

_ iMloT M iMl)4C W_ 
-iM 2i07 [°] -iM 2 ^W- 
\ -iM3,o7? ] - iM 3 , 4 ^ 41 / 

Here summands 

-iM li0 7[ 01 -iM li4 C [41 - 
-iM 2 , o7 j° - i.U^/r - 

contain the chromatic pentads elements and 

£ (a fe + i6 fc + iT fc7 M ) + iM o7 [°] + iM 4 /?W 
fe=i 

contain the light pentad elements, only. I denote the following sum 

% D = f £ (id k -e k - r kl w) - m o7 [°i - M4/3W 
fc=i 

as a leptonn hamiltonian. 
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4.2 Rotation of X5OX4 and 5-bosonn 

If denote (H: 



and ©: 



then 



U = f -<P*P W <P and j 5 ^= 



-ip 7 L ><p 



Def . , Def . 

pUi = j 4 and pu 5 = j 5 , 



u\ + u\ + u\ + u\ + M5 = 1. 



Hence of only all five elements of the Clifford pentad lends the entire 
kit of the velocity components and, for the completeness, yet two "space" 
coordinates x 5 and x 4 should be added to our three x±, x 2 , x 3 . 

Let us denote: 



p (t, Xi, X 2 , X 3 , X 5 , X4) °= p (t, Xi,X 2 , X 3 ) ■ 

■ (exp (-i (x 5 M (t, x u x 2 , x 3 ) + x 4 M 4 (t, x u x 2 , x 3 )))) . 

In this case from f|14j) for 

Mi, = 0, Mi, 4 = 0, 
M 2i0 = 0, M 2 , 4 = 0, 
M 3i0 = 0, M 3 , 4 = 

the motion equation for the leptonn hamiltonian is the following: 

P W - M - T> [5] ) + 7 [0] i5 5 + P^idA p = 0. 
^=0 / 



(15) 



Let gi be a positive real number and for fi e {0, 1,2,3}: F, and be 
the solutions of the following system of the equations: 



-0.501^ + F,- 
- gi B„ + F,= 



-9 - T 



Let a charge matrix be denoted as the following: 
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Hence from (|15|) : 



Let x (t, x ii x 2, Xz) be a real function and: 

De/ 



(16) 



Because 



u(x) 



exp (if) 1 2 2 

2 exp (ix) h _ 



(17) 



and 



u^m = 


7^°1 cos 




(3 [4] cos 


u ] u = 


u, 


Wyu = 


Y, 




up [k] 



+ I3 [A] sin . 
2 2 ' 

X [o] ■ X 
7 l J sm — . 

2 [ 2' 



for jfe e {1,2,3} 

then the motion equation ()16|) is invariant for the following transformation 
(rotation of x 4 0x 5 ): 



x 4 - 




x 5 - 








Y - 





x 4 cos x 5 sm — ; 

2 2 

X . ■ X 
x 5 cos — h XaSui — ; 

2 2 
: x M for /i G {0, 1, 2, 3} 

y = f/ty^ = y. 



(18) 
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v ^ tp' = Uip, 
F — > F' — F 

4.3 Masses 

Let a hamiltonian be called as a Planck hamiltonian if there exists a tiny 
positive real number h and functions N$(t,Xi,x 2 ,x 3 ) and N m (t,Xi,x 2 ,x 3 ) 
such that N# (t, Xi,x 2 , x 3 ) and iV ro (t, xi, x 2 , x 3 ) have got a range of values in 
the set of the integer numbers and: 

M = N#h and M 4 = N w h. 

Let 

7T 7T 7T 7T 

(t, x ± ,x 2 , x 3 , ±^,xtj = and (p (t, x 1 , x 2 , x 3 , x 5 , = 0. 
In that case the Fourier series for (p is of the following form: 

V? (t, Xi, X 2 , X 3 , X 5 , X 4 ) = V (t, X!,X 2 , x 3 ) ■ 

■ J2n,s 8-n,N#(t, x )8-s,N*,(t, x ) exp (-ih (nx 5 + sx 4 )) 

with 



Trfra + JVtf) 



= 2^ _/ „ ex P ( nx 5)) exp (iN#hx 5 ) dx 5 

h 

x h ft cut \\ cat u \j sin(7r(s + JV W )) 

()- s ,Ar ro = — J ^ exp (l/i (sx 4 )) exp (lN^hx^) dx A = 



TT (S + JV W ) 



If denote: 



then 



0(t,x, -n, -s) = y? (t,x) 6 nt Ne(t >x )6 a>Nm (t, x ) 
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(19) 



(20) 



if (t,X,X5,X4) = 
— En,s x 5 n 5 s ) ex P ( — ( nx 5 + sa; 4)) ■ 

The integer numbers n and s be denoted as the mass numbers. 
From the properties of 5: in every point (t, x): either 

<^(t,x,x 5 ,x 4 ) = 
or an integer numbers no and So exist for which: 

(p(t,X.,X 5 ,X4) = 

= 4> (t, x, n , s ) exp (-ih (n x 5 + s x 4 )) . 
Here if 

De f rr! 9 

™o = V n o + So 

and 

m hm 
then m is denoted as a mass of £5. 

That is for the every space-time point: either this point is empty or single 
mass is placed in this point. 

The motion equation (J 16)) under the transformation ()18|) has got the fol- 
lowing form: 

E n >,s> (J21 =0 P M (ify + F, + 0.5 9l YB^) + 7 [°li# 5 + /?Wi^) • 
■ exp (— i/i (n'x5 + s'a^)) U(j) = 

with: 

n' = n cos | — s sin |, 
s' = ra sin | + s cos | . 

But s and n are an integer numbers and s' and n' must be an integer 
numbers, too. 

A triplet (A; n, s) of integer numbers is the Pythagorean triple with father 

A. 

Denumerable many of father numbers with a precise e exist for every e. 
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Let on the space of spinors <p the scalar product (p * \ be denoted as the 
following: 

^ * * D ~ (2^) J-i dx " I -i dXi ' ' *) ■ 

In this case: 

for jfc G {1,2,3}. 
Hence from (JHJ): 

= p, 
<p*(3 [1] (p= -ji, 
<p * f3 [2] (p = -j 2 , 
tpU pWfi = -j 3 . 

4.3.1 The one-mass state 

Let (/i 6 {1,2,3, 4}) be a basis such that in this basis the light pentad has 
got a form (JIJ) and let ifHty : 

4 

y5 (i, x, x 5 , £4) = exp (— ihnx 5 ) 0^ (i, x, n, 0) e^. 

In that case the hamiltonian has got the following form (from IT5|) : 

3 

H = Y, P [k] id k + hn-f [0] + G 
k=i 

with 
If 
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H D = f J2^id k + hn^ 



(21) 



k=i 



then the functions 

Ui (k) exp (— i/ikx) and -u 2 (k) exp (— i/ikx) 



with 



«i(k) 



De/ 



2 v /cu(k) (cj (k)+n) 



and 



« 2 (k) 



De/ 



2 v /cu(k) (cj (k) + 



n 



uj (k) + n + k 3 

ki + i/c 2 
uj (k) + n — k 3 
—ki — ik 2 



k\ — ik 2 
uj (k) + n — k 3 

—ki + i/c 2 
uj (k) + n + k 3 

Def 



are the eigenvectors of H with the eigenvalue uj (k) = Vk 2 + n 2 , and 
the functions 



■u 3 (k) exp (— i/ikx) and w 4 (k) exp (— i/ikx) 



with 



/, x Def 

M k ) = 



2yju (k) (cj (k) + n) 



—uj (k) — n + k 3 

ki + ik 2 
uj (k) + n + k 3 
ki + i/c 2 



and 



u 4 (k) = 



n) 



2yju(k) (uj (k) + 
are the eigenvectors of H with the eigenvalue —uj (k) 



&i — i& 2 
— uj (k) — n — k 3 

k\ — ik 2 
uj (k) + n — k 3 
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Here (k) form an orthonormal basis in the space, spanned on 
Let : 

b * = f (ttXy, I d 3 *' ■ (k) ^ (x) 



v '3 

In that case because 

d 



E U r,j ( k ) U r,j' (k) = 8jj> 



r=l 

then 

^(x)=^e- i,lkx ^6 r , kMrj (k) 

k r=l 

and 



{^I,k'^r,k} — ^ — ^ <$s,r£k,k', 

Kk" & U = = Kk',&r,k}, 
&r,k$0 = 0. 

The hamiltonian density (jl2j) for Hq is the following: 



d d 

-,t 



Ho (x) = ^^j(x)E^o,^ (x). 
j=l k=l 



Hence from (|22j) : 



d 3 x • H (x) 



9tt\ 3 / 2 4 

-) E^(k)- E&W-E^A 

n y k \r=l r=3 



'(V) 

Let a Fourier transformation for be the following: 

d 

^ (t, X) = E C - (*> P) "rJ (P) 
p r=l 
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with 

c r (t, P ) D = f (A) 3 £ j (v) ■ K,r (p) w (*, x') e^' 

I denote a function ^ (i, x) as ordinary function if there exists a real 
positive number L such that 

if |pi| > L or/and |p 2 | > £ or/and |p 3 | > L then c r (t,p) = 0. 
In that case I denote: 

L L L 

E = f E E E 

p€S P1 =-Lp 2 =-Lp3=-L 

If (fij (t, x) is an ordinary function then: 

^•(t,x) = 5:^c r (t,p) Mrj (p)e- i/ipx 
pes r=\ 

Hence from ©: 

*M = EEEE<v (*. p) eiMk " p)x E (k) tirj ( P ) 6^*0 

P r=l k r'=l 3=1 



and 



/ rf 3 x-vi/(t,x)= - EE^(^p)<p$ 

J (V) \ n / p r=1 



If denote: 



§ (f , p) \ E^ (t, P) 6j, p $0 



r=l 



then 



and 



^d 3 x.*(t,x)=5>(*,p) 



/27T\ 3 / 2 4 \ 

tf * (t, p) = - E^( k )- E c r (*. k ) & U $ o "E c - (*. k) &J. k *„ 

V ^ 7 k \r=l r=3 / 
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H is equivalent to operator: 

H = f (^) 3 E hu (k) ■ fE b\.^ - E bt^) . 

V Ai 7 keS \r=l r=3 / 

on set of ordinary functions. 
Because (from (|23|l) 

then 



#0= 
Let: 



2tt 



kes 



) 3 E ^ (k) f E ^k^,k + E Mk) - * E w ( k ) • (24) 

\r=l r=3 



kes 



and let: 



(k) °= f 7 [°] M3 (k) , 

« (a) (k) ^ T I% (k) , (25) 
u (i) ( k ) D = J mi (k) , 
u (2 ) (k) D = J u 2 (k) 



(k) ^ -bi (-k) 

da (k) W -b\ (-k) 



In that case: 



^ (x) = E E (e^ kx ^k« (a) j (k) + e^d^t;^ (k) 

k a=l 



and from (jzlj) the Wick-ordering hamiltonian has got the following form: 



■■Ho:= ( 2 -f) h E w (k) E + < k ^,k 

v a y kes a=i 
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Here k are creation operators, and b a ^ are annihilation operators of n- 
leptonn with a momentum~k and a spin index a; are creation operators, 
and d Qi k are annihilation operators of anti-n-leptonn with a momentum k 
and a spin mc/ex a. 

Functions: 

(k) exp (— i/ikx) and n( 2 ) (k) exp (— i/ikx) 
are t/ie frasic n-leptonn functions with momentum k, and 

f (i) (k) exp (i/ikx) and t> (2) (k) exp (i/ikx) 
are £/ie anti-n-leptonn basic functions with momentum k. 

4.3.2 The bi-mass state 

Let 



x, £5,0:4) 



= exp (— i/isx 4 ) (f) r (t, x, 0, s) e r 



(26) 



r=l 
4 



+ exp (— ihnx 5 ) 0j (t, x, n, 0) e,,- . 

Hence in the basis 

(exp (— ihsxa) ei, exp (— ihsx 4 ) e 2 , exp (— ihsx^) e 3 , exp (— ihsx^) e 4 , 
exp (— ihnxz) ei, exp (— ihnx$) e 2 , exp (— ihnx^) €3, exp (— ihnx^) e 4 ) 



a 8-components bi-spinor: 



01 (0,s) 

02 (0, S) 

03 (0, S) 

04 (0,S) 

0i (n,0) 
02 (n,0) 
03 (n,0) 

04 («, 0) 



(27) 
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corresponds to ip. 

From (|2Uj) : in every point (i,x): 



either £ 



of S characteristics. 
Let us denote: 

/ Def 



- 0! (0,8) ' 







02 (0,S) 







03 (0,8) 







04 (0,S) 


or £ = 








0i (n, 0) 







02 (n, 0) 







03 (n, 0) 







_ 04 (n, 0) _ 



0iei + 02f2 and fi ^ 3 e 3 + 



Hence from (J2T?|) : 



(x 5 , x 4 ) = exp (-i/isx 4 ) (<j> L (0, s) + <fo (0, s)) + 
+ exp (-ihnxs) (0l (n, 0) + (j) R (n, 0)) 

and £ can be denoted as the following: 



( <Pl(0,s) \ 

<pR (0,8) 

0l (n,0) 
fl(n,0) y 



If use denotation: 



V 0i?(r 



Def 



C 4 



then from 



-e f ^ =ji, 
-e« = J2, 
-« = h- 
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Def 

If U is an 8x8 complex matrix, £' = U£ and 



then for k G {1,2,3}: 



and 



W = ft 

-£ W = J3 



(31) 



There exist real functions x (£ 3 x ), a (£, x ), a (t, x), 6 (£, x), c (t, x), g (t, x), 
u (£, x), v (t, x), (t, x), s (t, x) such that 

y Def ft u(a)uHu(+) 



with 



U {a) D = f exp (ia) 1 8 , 



[/(-) ^ 



with 



and 



[/(+) ^ 



with 



(a + i&) 1 2 


2 (c 


+ ig) i 2 


o 2 ■ 


o 2 


1 2 


o 2 


o 2 


(-c + ig) 1 2 


2 (a 


- i6) 1 2 


o 2 


o 2 


o 2 


o 2 


h . 


a 2 + 6 2 + c 2 


+ g 2 = 


1 




i 2 o 2 


o 2 


o 2 




2 (w + iv) 


i 2 o 2 


(fc + is) 


h 


2 2 


i 2 


2 




2 + is; 


i 2 o 2 


(w — if) 


h . 


u 2 + v 2 + k 2 


+ s 2 = 


1. 





(32) 



U is denoted at (fT7)l 
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4.3.3 The global ) transformation 

The £A~) eigenvalues are: 



w = a + iy (1 — a 2 ) and u>* = a — iy (1 — a 2 ). 
Let us denote: 

1 



Def 



2J(l-a 2 



(6 + ^(1-a 2 )) 1 4 (g-ic) 1 4 

(g + ic)l 4 (y/(l -a?)-b) h 



Def 



(l-a 2 )-Ml 4 (-g + ic)l 4 



(_ g _ ic )l 4 lb + J(l-a?))U 



These operators are fulfilled to the following conditions: 



(4 - 4) (4 - 4) = l 8 , 
L + £* = U, 



and 



4l [o] =I jo] 4)4l [0] =1 [0] 4j 



t/ (-)t^|4] f/ (-) = a^W + (4 _ 4) vT^V>[. 
From (fTo]) the leptonn motion equation: 



(33) 



2 P [lA H + ^ + 0.5^r5 M ) + ( 7 [°]i9 5 + /3Mia 4 ) U = 0. (34) 



vM=0 
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If 



for k G {0, 1,2,3,4,5} then 

( u^n El =0 P M H + + U.hg x YB, 

Hence from (|33|) : 



c/(-)^ = 0. 



+7^i (aSfe - (4 - 4) v / r^9 4 ) = 0. 

^ +pw_i (VT^ (4 - 4) d 5 + ad 4 ) ) 



Thus, if to denote: 



x' 4 = (4 + 4) a%4 + (4 - 4) Vl — a 2 ^5, 
x' 5 = (4 + 4) a^s — (4 — 4) \A — a 2 ^4 

then 



£ £M (i^ + F M + 0.5^^) + (VM + ^i<9 4 ) \(pf = (35) 
with 

That is the leptonn hamiltonian is invariant for the following global trans- 
formation: 



<p — > </5' = U^(p, 

x A — > x 4 = (4 + 4) ax 4 + (4 — 4) vl — a 2 ^5, (36) 
^5 — > ^5 = (4 + 4) - (4 - 4) Vl - a 2 x 4 , 
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4.3.4 Neutrinno 
From (|2U|) for s = n: 



ip = exp (-ihnx 4 ) (4>l (0, n) + (fi R (0, n)) + 
+ exp (-ihnx 5 ) (4> L (n, 0) + <p R (n, 0)) . 

If from (|2H|) : 0l (0, n) = and <f) R (0, n) = then from (j2DJ): 

f ° \ 

? L (n,O) • 
V 0/?. (n, 0) / 

Let 

fc=i 

The 8-vectors 






u(k) +n + k 3 

h + ik 2 
u) (k) + n — k% 
-k x - ik 2 

and 






ki - ik 2 
uj (k) + n — &3 
-&4 + iA; 2 
(k) + n + A; 3 _ 



Mi (k) 



1 

2^(k) (u (k) + n) 



M 2 (k) 



1 

2,/c^(k) (cj (k) + n) 
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correspond to the eigenvectors of H Q 4 with eigenvalue uj (k) = Vk 2 + n 2 , 
and the 8-vectors 





Def I 



Ma(k) 



2 Jo; (k) (w (k) + n) 



—uj (k) — n + fc 3 

fci + ifc 2 
uj (k) + n + k s 

ki + ifc 2 



and 



244 (k) = 



2^(k) (uj (k) +n) 








fci - i/i2 
— c<j (k) — n — k 3 

ki — ik 2 
uj (k) + n — k 3 



correspond to the eigenvectors of H Q 4 with eigenvalue — u; (k). 
Let 



E,4 = f U^H 0A U^\ 

4 (k) D ^ c/(-) M , (k) . 



That is 



«1 (k) 



2^ (k) (k) + n) 



(c + iq) (uj (k) + n + fc 3 ) 
(c + ig) (k\ + ifc 2 ) 



(a - i6) (w (k) + n + fc 3 ) 
(a - ib) (ki + ifc 2 ) 
uj (k) + n — ks 
—ki — ik 2 
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« 2 (k) 



2Juj(k) (u (k) +n) 



(c + ig) (fci - ifc 2 ) 
(c + ig) (a; (k) + n — k 3 ) 



(a — ife) (fci — i/c 2 ) 
(a — i6) (a? (k) + n — k 3 ) 
-ki + ik 2 
uj (k) + n + A; 3 



M 3 (k) 



1 



2 x /w (k) (w (k) + n) 



(c + ig) (uj (k) + n — fc 3 ) 
(c + ig) (&i + i/c 2 ) 



(a — i&) (a; (k) + n — k 3 ) 
(a - ib) (ki + ik 2 ) 
uj (k) + n + k 3 
h + ifc 2 



Mi(k) 



1 



2 x /w (k) (w (k) + 7l) 



(c + ig) (A* - ifc 2 ) 
(c + ig) (uj (k) + n + fc 3 ) 



(a — ife) (&i — ifc 2 ) 
(a - 16) (w (k) + n + k 3 ) 
ki - ifc 2 
uj (k) + n — k 3 



Here y!_ x (k) and w 2 (k) correspond to the eigenvectors of if 4 with eigen- 
value uj (k) = Vk 2 + n 2 , and w 3 (k) and (k) correspond to the eigenvectors 
of if 4 with eigenvalue — uj (k) . 

Let as in (l23|) : 



£(1) (k)^^(k), 
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Hence 



V(i) (k) 



1 



2Ju(k) (uj (k)+n) 



and 



1(2) 



(k) 



1 



2Ju (k) (w (k) + n) 






- (c + ig) (uj (k) + n — fc 3 ) 

(c + ig) (fci + ifc 2 ) 
uj (k) + n + k 3 
h + ik 2 

— (a — ib) (uj (k) + n — fc 3 ) 

(a - i&) (£4 + ifc 2 ) 






(c + ig) (A;i - ik 2 ) 
(c + ig) (w (k) + n + fc 3 ) 
fci - i/c 2 
a; (k) + n — k 3 
(a — ib) (k\ — ik 2 ) 
(a - i&) (w (k) + n + fc 3 ) 



(a) 



(k) are denoted as bi-n-leptonn and (k) - as bi-anti-n-lept 



onn 



basic vectors with momentum k and spin index a. 

Hence bi-anti-n-leptonn basic vectors are the result of the acting of U^ + ' 



The vectors 



ln,(l) (k) 



'n,(2) 



(k) 



(a - 16) (w (k) + n + fc 3 ) 
(a - ib) (ki + i/c 2 ) 
uj (k) + n — fc 3 
— fci - ifc 2 

(a — ib) (k\ — ik 2 ) 
(a — ib) (uj (k) + n — fc 3 ) 
— fei + iA; 2 
uj (k) + n + k 3 



and 
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are denoted as leptonn components of bi-n-leptonn basic vectors, and 
vectors 



^,(1) (k) 



u (k) + n + fa 
fa + ifa 





and i/„ j(2 ) (k 



fa - ifa 
uo (k) + n — fa 





are denoted as neutrinno components of bi-n-leptonn basic vectors. 
The vectors 



(k) 



~ l n,(2) ( k ) 



(k) + n + k 3 
h + ik 2 
(a — ib) (cu (k) + n — k%) 
(a - ife) (/ci + ik 2 ) 

k\ — ik 2 
uj (k) + n — k 3 
(a — ib) (ki — ik 2 ) 
(a - ib) (u (k) + n + k 3 ) _ 



and 



are denoted as leptonn components of anti-bi-n-leptonn basic vectors, 
and vectors 



n,(l) (k) 






(w (k) + n - fa) 
fa + ik 2 



and 






ki - ik 2 

(uo (k) + n + fc 3 ) 



^n,(2) (k) = 

are denoted as neutrinno components of anti-bi-n-leptonn basic vectors. 
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4.3.5 Local [/H, W, Z and A-bozons 
From (05): 

Let: 

K D ^j2^(F, + 0.5 9l YB,). 

fj,=0 

In that case the motion equation has got the following form: 

K+Y. (^} d » + l^ids + P^}dA (p = 0. 
Hence for the following transformations: 



(p _> ^ D ^ [/(-) 



De/ 
De/ 



£5 — > 2/5 = (4 + — (4 — £*) Vl — a 2 x 4 , 

E/i a> 27,, for // G {0, 1, 2, 3} , 
K ^ K' 



with 



a^-) = [/H5i 4 an d <9 5 [/H = [/H9 5 
this equation has got the following form: 

/ [/(-)t#'[/(-) + 



'1 



Therefore if 

3 

E 

fi=0 
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-)t 



then the equation (J38|) is invariant for the local transformation (|39j) . 
Let g-2 be a positive real number. 
If design (a, b, c, q form U^): 



q (<9 M a) b-q (d^b) a + (d^c) q 2 + 
+a (d^a) c + b (d^b) c + c 2 (<9^c) 



and 



W ' 


Def 


-2±- 


W 1 ' 
n 


Def 


-2-L 

929 


W 2 ' 


Def 


92 9 



w„ 



+a (8^6) c + q 2 (d^a) + c (d^b) q 
q (dpa) c - a (dpO) b-b 2 (d^b) - 
929 \ - c (9 c) b - (d^b) q 2 - (dpc) qa 







o 2 


Def 


o 2 


o 2 






2 




o 2 


o 2 



o 2 (wfr-iw, 



i 2 o 2 
o 2 
o 2 
o 2 



then 



- i (a^H) i/<->t 

and from (@2D, dS3), (EH), 



+7^i^ + pWid' 4 



Let 



U' 



Def 



In this case if 



$ = 0. 



(a' + i6')l 2 2 (c' + ig')l 2 2 

2 1 2 2 2 

-c' + V)l2 2 (a'-i6')l2 2 

2 2 2 1 2 



u 



ll Def 



then U" has got the similar form: 
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u" 



Def 



o 2 

+ i« 

2 



h 
2 
2 



If 



nil Def 



2 J(l - a 



II2\ 



(b" + - a" 2 )) L 

(g" + ic") l 4 



+ ig") h 


2 " 


2 


2 


- 16") 1 2 


2 


2 


1 2 . 


(q" 


- ic") 




a" 2 ) - 



nil Def 



6") 1 



27(1 - a«) 



;- g "-ic") i 4 



(-<?" + ic") 1 4 
(6" + V(l " «" 2 )) 1 



x 4 - 4 = J « + <) a"x 4 + (C - O v / T^ I x 5 , 
x 5 - rcg = 7 (C + O a"x 5 - (C - O VT^x 4 , 
•Efj, -> ^ x M , for /i G {0, 1, 2, 3} , 

k - D = J £ Wf m + o.s^y^ + i^w;) 

M=0 V I J 

then from 

w'; = --(d,(u'u^))(u'u^)\ 

Hence: 

#2 #2 v ' 

i.e. from (@2J): 

= u' W ^ - - (d,U') u'l 
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If 



then 



Therefore W^u is invariant for the transformation 
The motion equation of the Yang-Mills SU(2) field in the space without 
matter (for instance or ) has got the following form: 



with: 



and 



^W^ = -g 2 W x W M „ 



W, 



w°> 

W 1 ' 

W 2 ' 
n 



Hence the motion equation for W®' is the following: 



dTdvW^ = g\ (W 2 ' U W 2 ' + W x ' v Wl') W°'- 
-g\ (W^WJ;' + W 2 > U W 2 >) 
+g 2 d» (W'>W 2 > - W 2 'W l u ) + 
+g 2 (w^d^W 2 ' - W^d^W 2 ' - W^d^ + W 2 ' v d v W^) + 



+d u d (t WS'. 



Wl? and W 2 ' satisfy to similar equations. 

This equation can be reformed as the following: 



d v d v W^ = [g 2 2 (W 2 ' U W 2 ' + W^W} + W°' V W°')\ ■ W°>- 
-g\ (w x > v Wl> + W 2 ' V W 2 ' + W"> V W$) 

+g 2 (w^d^W 2 ' - W^dvW 2 ' - W^d^W^ + W 2,v d v W^ + 



(46) 
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This equation looks like to the Klein- Gordon equation of field with 



mass 



92 



- (w 2 ' u W 2 ' + W^Wl' + W 0>V W°' 



(47) 

and with the additional terms of the interactions with others com- 
ponents of W. 

"Mass" (|47|) is invariant for the following transformations: 



cos A - Wg' sin A. 
W*' sin A + W^' cos A; 



kJ 



Wq> cosh A -W* sinhA, 



W k,< = W k, cogh A _ W k, ginh A 



with a real number A, and r £ {1,2, 3}, and s G {1, 2, 3}, 

and ()47|) is invariant for a global weak isospin transformation U'\ 

W' u -> W" = U'W V U' ] 

but is not invariant for a local transformation (j45j) 
Equation ()46)) can be simplified as follows: 

Eu 9u,ud v d v W^ = [g 2 2 Eu^9,,u ((CO 2 + (CO 2 )] " K'~ 
-9lY,„^9v,u (W 1 ^ + W 2 ^W 2 ) W?>- 
+<? 2 E,<?^ (WjW? - W}W}>) + 
+92Eu9,,u (w^d^W 2 * - W^d u W 2 ' - W^W^ + W 2 >»d u Wl) + 

(here no of summation over indexes v v \ the summation is expressed by Yl 
with g Qfl = 1, gi,x = 92,2 = 93,3 = -I- 
In this equation the form 



#2 



wt 



W}: 



varies in space, but it does not contain W®' and locally acts as mass - i.e. 
it does not allow to particles of this field to behave as a massless ones. 
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Let 

a ~= arctan i£L 



D l3 „„^„„ 91 
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Zfj, = (W®> cos a — sin a 
— (Bp cos a + sin a 

In that case: 

Hu 9v,ud v d v W®' = cos a ■ Y. v 9u,yd u d u Z^ + sin a ■ 9u,vd u d u A^. 

If 

J2 9v,vd v d v A ii = 

V 

then 

m w 

m z 



cos a 

with mw from (|37|) . 

4.4 Rotations of the Cartesian frame and quarrks 

Let: 



e' : = cos (a) ei — sin (a) e 2 ;e' 2 = sin (a) ei + cos (a) e 2 , 



that is if 



xiei + x 2 e 2 + x 3 e 3 
and 

x l e l + x 2 e 2 + a; 3 e 3 



then 



= X\ cos (a) — x 2 sin (a) 
^2 = X\ sin (a) + a; 2 cos (a) 

£3 = x 3 
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and for any function ip: 



d[ip = {d\(f ■ cos a — d 2 f ■ sin a) ; 
d' 2 ip = (d 2 (p ■ cos a + d\<p ■ sin a) ; 
d' 3 ip = d 3 ip. 

From (|HJ): 

j[ = (pPl cos (a) - (3 [2] sin (a)) <p; 
j' 2 = -p ] {j3 [1] sin (a) + cos (afj p; 

Hence if for ip': 

j[ = VW; 
j' 3 = -^V 

and 

ip' = U lt2 (a) p 

then 

t/} )2 (a) /9 [1] t/i, 2 (a) = cos a - (3 [2] sin a; 
^1,2 ( a ) /3 [2] f^i,2 (at) = (3^ cos a + sin a; 
^,2 («)/3 [3] t/i, 2 («)=/3 [3] ; 

from fl5J): because 

t 't ' 

p = 1 ip = ip 1 ip 

then 
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If 



UL (a) Ui l2 (a) = h 



U 1>2 ( a ) = cos|-l 4 -sm|-/?W^ 2 ] 



(51) 



then U 1>2 (a) fulfils to all these conditions f ljoTIj) . (jSH)). Moreover: 

UU («)/5 [4l ^i, 2 (a)=/5 [41 ; 
^, 2 (a)7%i, 2 («)=7 [ ° ] ; 



(52) 



and 



Uh («) 7 [5] f/i,2 («) = 7 



[5] 



Let #/ be the result of substitution (3^ by 0^' = U{ 2 (a) /3^U h2 (a) and 
d k by ^fc = afr in H h 

From (gnj)" dSB> and (J52J): 



A? 



V 



<9i + i (6i cos (a) + 0' 2 sin (a)) + \ 
+i(T , 1 cos(a) + T^sin(a)) 7 [ 5 ] J 

d 2 + i (-0i sin (a) + 0' 2 cos (a)) + 
+i (-T; sin (a) + i' 2 cos (a)) 7^ 
+/^ (d 3 + i9^ + iT^) + 
+iM^ 7 [°] + iM 4 /3 [4] . 



Therefore if 



©0 = ©o, 

Q[ = 61 cos (a) — ©2 sin (a) , 
0' 2 = 0i sin (a) + 2 cos (a) , 

e 7 , = e. 



and the same formulas hold for (To, Ti, T2, T3) then H[ 
Cartesian frame reference rotation 
But: 



Hi for the 
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Ul, 2 («) C [1] U h2 (a) = C W cos a - rf ] sin a; 

U{ 2 (a) V [2] Ui,2 (a) = r] [2] cos a + sin a; (53) 

U\ 2 {a) C [2] U h2 {a) = C [2] cos a - 77N sin a; 

^12 («) ^ [1] ^i,2 (a) = cos a + C [2] sin a; (54) 

vU («)C [3] ^i,2 («) = C [3] ; 

^,2 («)V 3] f/i,2 (a) = ijM; 

^1,2 (°0 7f '^i,2 ( tt ) — 7(°' cos a — 7^ sin a; 

^1,2 («) 7? ^1,2 (a) = 7? cos a + 7 J 0] sin a; (55) 

^ 2 («)7i ^i,2(«) = 7i 01 ; 

Z/Jj («) C [4] C/i j2 («) = C W cos a + 77M sin a; 

U{ 2 (a) rl A] U h 2 (a) = r? [4] cos a - C [4] sin a; (56) 

^,2 («)^ [4] f/i,2 (a) = [4] . 

Terefore from (|5 ^ . (|5^l . (fHS jl . 

if (£) is mixed with H (77) for this rotation. For other rotations of the 
frame reference: the leptonn hamiltonians do persist, but the chromatic 
hamiltonians are mixed with other chromatic hamiltonians. 

Therefore the chromatic triplet elements can not be separated in the 
space. These elements must be localized in the identical place. 

Each chromatic pentad contains two mass elements. Hence, every fam- 
ily contains two sorts of the chromatic particles of tree colors. I call these 
particles as quarrks. 
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5 The two-event case 



Let N l = 2 and 

/ d 3 xW / dV 2 ) • p (t, x, y) °= f P (3x eD 1 :3yeD 2 : ot 1>2 (t, x, y)) 
Complex functions (t, x, y) (j^ G {1,2,3,4}) exist for which: 

4 4 

p (t, x, y) = 4 X] E ^L- 2 (*, x, y) <p jl>h (t, x, y) . 
ii=i j2=i 

If 



*(t,x,y)^ 

= EE Vh,n x, y) (4 1)f (x) ^ 2)t (y) - ^ 2)t (y) l# }t (x)) $o 
ii=i ja=i 

then 



tft(t,x,y)tf (t,x,y) = 

= 4 E E <e£2* (*. x '' y') (*. x » y) - s ( x - x ') 5 (y - y') • 

ii=i j2=i 

Like to (fTUj) : the system with unknown complex functions Q^k V Qj^i 

(1,2) 
,fci 

Sfe 1= l Q^k^kx^ + Sfc 2 =l Qj^VjiM + Sfe 1= l 2fc 2 =l QjiM-^to^ki 



n (l)* _ n (l) 



n (2)* _ _ n (2) 

(1,2)* = _ ( n(l-2) 

^ ki,j\;j2,k2 V j lj fci;j' 2 ,fc 2 ' 



has got a solution, 
et cetera... 
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6 Conclusion 



Therefore all physical events are interpreted by well-known elementary par- 
ticles - leptons, quarks and gauge bosons. And if anybody will claim that he 
has found Higgs then not believe - it is not Higgs. 



Appendix 

Three chromatic pentads: red pentad (: 



c 



[1] Def 



-V\ 2 

2 Oi 



[2] Def 



-0- 2 

o 2 



2 
-0- 2 



[3] D JJ 



0"3 2 
2 <7 3 



[0] Def 



2 -<Ti 
-O"! 2 



; ^[4] De/ _. 



2 (7i 

-o-i 2 



green pentad rj: 



o-i 2 
2 o-i 



[2] Def 



-0~2 2 
2 (7 2 



[3] °±f 



-0-3 o 2 
2 -0-3 



2 -o 2 
-02 o 2 



pentad 9: 
0[i] ^ 



-CTi 2 
2 (7-i 



,^1 



De/ 



[41 fe/ . 



o 2 o 2 

2 cr 2 



2 o 2 
-a 2 2 



^[3] 



De/ 



-0-3 o 2 
2 0-3 



one light pentad (3: 



2 -0-3 
-0-3 2 



Def 



—1 



2 0-3 
-0-3 o 2 



^[1] Oe/ 



O"! o 2 
2 -0-1 



0~2 2 

2 -cr 2 



0-3 2 
2 -0-3 
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Def 



2 h 

h o 2 



, i ■ 



and two taste pentads: 
sweet pentad A: 



A [i] 



Def 



2 —<J\ 
-<Ti 2 



A 



[2] %f 



2 -CT 2 
-CT 2 2 



o 2 1 2 
-i 2 o 2 



[3] Def 



2 -0-3 

-(J3 2 



A 1 ' 



De/ 



bitter pentad £: 
r [i] C|/ i _ 



2 -0"i 
0"! 2 



-i 2 o 2 

2 1 2 



p[2] ^|/ j 



A [4] D = J i • 



2 -0"2 
0" 2 2 



2 1 2 

-i 2 o 2 



p[3] ^|/ • 



2 -(7 3 

0-3 o 2 



" -h o 2 " 


p[4] 


' 2 1 2 " 


2 1 2 




1 2 2 _ 



Def 
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